B efore the passage of the Medicare Modernization Act of 2003, researchers described the financial burden of prescription drug costs for senior citizens (individuals aged 65 years and older) [1] [2] [3] [4] [5] [6] [7] and examined the association between prescription drug insurance coverage and patterns of drug use and associated drug expenditures. [6] [7] [8] The findings showed that insurance coverage for prescription drugs influenced the amount of drugs people obtained, how much they spent on drugs out-of-pocket, and how much was spent in total on their behalf. People with coverage not only obtained more prescription medications than those without coverage, but also were likely to have access to a broader array of therapies, including more costly therapies. People without prescription drug coverage faced greater financial burdens and sometimes were unable to follow the courses of treatment prescribed by their physicians. 6 In response to the burden of prescription drug costs, senior citizens used mail order pharmacies, prescription
• Insurance coverage for prescriptions influences patient medication use and its associated expenditures.
• People without prescription drug coverage face greater financial burdens and medication adherence issues than those with drug coverage.
• The use of cost-sharing methods such as copayments and coinsurance for prescription coverage rose significantly in the years before the passage of Medicare Part D.
What is already known about this subject
• Study analysis showed that the proportion of seniors with prescription drug insurance coverage increased between 2001 and 2015, but seniors who experienced financial hardship from purchasing medications also increased during this time period.
• The association of prescription drug insurance coverage and financial hardship from prescription medication purchases may be affected by out-of-pocket costs incurred through cost-sharing mechanisms.
hole. 16 A study in 2009 estimated that about 25% of Medicare Part D beneficiaries surpassed the lower threshold of the donut hole and about 5% exceeded the upper limit. It found that the increased costs associated with the donut hole lowered prescription drug use. 17 Other studies showed that decreased drug coverage in Medicare was associated with poorer medication adherence and clinical outcomes along with increased hospitalization costs and emergency room use. 18 In 2010, the Patient Protection and Affordable Care Act (ACA) was passed with the goals of expanding health care insurance coverage and slowing the growth of health care expenditures. This legislation included provisions for Medicare Part D beneficiaries in the coverage donut hole such as a $250 rebate, a 45%-55% brand-name medication discount, and an incremental rollout of up to 75% in federal subsidies for generics by 2020. The ACA also mandated the elimination of the coverage donut hole by 2020. 13, 19, 20 As of 2015, the Department of Health and Human Services estimated that the ACA had provided 9.4 million seniors with more than $15 billion in savings since 2010.
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Study Objectives
In light of provisions provided in Medicare Part D and the ACA, the objectives for this study were to describe the proportion of senior citizens who had prescription drug insurance coverage and the proportion who experienced financial hardship from purchasing medications in 2015, and to compare the findings with those collected in 1998 and 2001. 15 In addition, multivariate models were used to assess the association of year (1998, 2001, 2015) ; prescription drug insurance coverage (yes, no); and respondent demographics on the proportion of respondents who experienced financial hardship due to purchasing medications.
■■ Methods Data Collection
Data were obtained via mailed survey methodology in 1998 and in 2001 from national random samples of senior citizens. 15 In 1998, 1,570 individuals aged 65 years and older were selected randomly from the U.S. population. In 2001, 864 individuals aged 65 years and older were selected randomly in the same manner. The sampling frame and mailing addresses were obtained from KM Lists, which compiles a complete listing for the United States from publicly available sources, including telephone directories, drivers license databases, and other public records. KM Lists continually updates its lists and tests them for validity.
Following a modification of Dillman's mailed survey method, 22 each sampled person was mailed a survey packet drug discount cards, and less expensive prescription drugs from other countries such as Canada; they also changed their patterns of drug taking to help decrease the costs of the drugs they used.
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Surveys conducted in 1998 and 2001 of senior citizens living in the United States showed that 68% reported having prescription drug insurance coverage in 1998, and 71% reported having such insurance coverage in 2001. 15 Although the proportion of senior citizens who had some type of prescription drug coverage did not change significantly from 1998 to 2001, the characteristics of that coverage changed over time. For example, the proportion of respondents who had to share costs of prescriptions through copayments and coinsurance rose significantly between 1998 and 2001. For those with copayments, out-of-pocket amounts increased significantly for brand-name products between 1998 and 2001, as did coinsurance percentages for generic products.
A concern with higher drug costs paid out-of-pocket is the burden that it places on senior citizens. The proportion of seniors who experienced financial burden related to purchasing medications increased from 19% in 1998 to 31% in 2001. Lower-income seniors and higher users of prescription drugs were being hit especially hard with the burden of drug costs. 15 The results from these surveys also showed that insured persons were feeling the burden of drug costs as well, especially high users of prescription drugs. One explanation for the burden among insured persons was the increase in cost sharing experienced by insured persons between 1998 and 2001. 13, 15 Regardless of insurance status, drug costs were a financial burden for many seniors, especially for high users of prescription drugs.
To help alleviate the financial burden of purchasing medications for senior citizens, the U.S. Congress passed the Medicare Modernization Act of 2003 (Medicare Part D), which provided Medicare coverage for prescription drugs and used managed care approaches for containing costs associated with prescription drug therapy. This law presented seniors with an assortment of drug coverage plans that varied in structures and benefits. By 2009, there were 45 different plans available in each of the 50 states offering different combinations of premiums, deductibles, coinsurances, tiered copayments, and drug formularies. 16 Initial standard plans included a 25% coinsurance up to $2,250 in expenditures and a 5% coinsurance above $5,100 in expenditures, with beneficiaries responsible for the full cost of prescription medications between $2,250 and $5,100 (the donut hole). Since then, other plans have offered tiered copayments as an alternative to coinsurance options, but very few plans have provided any coverage in the donut containing a cover letter requesting his or her participation, the survey form, a postage-paid return envelope, and a $1 bill as incentive to participate. A follow-up post card was mailed 1 week after the first mailing to increase response rate. Based on the relatively low response rate that was achieved in 1998 (29%), a tracking number was added to surveys in order to identify nonresponders in 2001. For those who had not yet responded, a follow-up mailing was sent 3 weeks after the initial mailing to increase response rate. Thus, the 2001 survey used fewer initial sample members but used a more thorough follow-up with nonresponders.
Another addition to the 2001 survey was a question on the cover of the survey in which each recipient of the survey was asked to report the primary reason a person was not able to complete the survey if the sample member was not able to respond. The response categories to this question were (a) person is physically or mentally no longer able to complete the survey, (b) person is now living in a nursing home or other assisted living facility, (c) person is deceased, (d) person is no longer at this address for some other reason, or (e) other. This question allowed us to better understand reasons for nonresponse and the potential for nonresponse bias.
For 2015, data were collected via an online, self-administered survey coordinated by Qualtrics Panels. This survey was designed for a project called The National Consumer Survey on the Medication Experience and Pharmacists' Roles and included questions that allowed the comparison of findings from 2015 with those collected in the 1998 and 2001 surveys. Between April 28, 2015, and June 22, 2015, Qualtrics sent invitations to participate in the survey through its panel partner organizations to the targeted respondents, inviting respondents to complete the online survey in return for incentives/cash honorarium (as established a priori within the panels' agreements). As surveys were being completed, Qualtrics monitored response patterns against established quotas and screening information for this particular study.
On the basis of their monitoring, Qualtrics provided follow-up and made decisions about sampling in order to meet the desired quotas. Of a total of 26,173 responses, 3,933 were from individuals aged 65 years and older and were included in this study.
Study Variables
Each respondent was asked, "Do you have insurance coverage for prescription drugs?" (yes, no). Also, respondents were asked, "Purchasing medications causes me financial hardship" (categorized as yes, no). This deliberately was a subjective statement that did not explicitly define financial hardship but rather relied on respondents' perceptions about how burdensome the purchase of medications was to them.
For comparison purposes, respondents were asked a series of demographic-related questions. These questions related to the respondents' age, sex, education, marital status, income, race, number of prescription drugs taken daily, number of overthe-counter drugs taken daily, and whether they had arthritis or diabetes (2 relatively common chronic conditions for which there was evidence that they may be associated with other study variables). These demographic variables were included based on a review of the literature that suggested that these variables could influence the other variables in our study. 1, 15 Data Analysis Descriptive comparisons were made among respondents in 1998, 2001, and 2015 for demographic, drug payment, and drug procurement variables using analysis of variance and the chi-square test statistic. Then, to control for any differences in the demographic profile of respondents in 1998, 2001, and 2015, a multivariate approach was employed for analysis. Logistic regression analyses were used to test the relationships between the independent variables (year, prescription drug insurance coverage, and respondent demographics) and the dependent variable (financial hardship from purchasing medications). Goodness-of-fit for competing logistic regression models was assessed based on the change in -2 log likelihood and model improvement chi-square (statistically determined goodness-of-fit) and also through parsimony of interpretation (usefulness for application). Descriptive statistics also were computed to help interpret the results.
■■ Results
In 1998, 463 (29%) of 1,570 surveys were returned, and in 2001, 483 (56%) of 864 were returned. Of these 946 responses, 365 contained usable responses in 1998 (plus 98 with no usable responses), and 335 contained usable responses in 2001 (plus 148 with no usable responses). Because of the relatively large number of surveys we received with no usable responses in 1998, we added a question on the cover of the 2001 survey that asked the recipient of the survey to report the primary reason a person was not able to complete the survey if the sample member was not able to respond. A total of 132 of the 148 individuals who were not able to provide usable data provided a reason. Twenty percent reported that the person to whom the survey was addressed was now deceased, 17% reported that the person was physically or mentally no longer able to complete the survey, 7% reported that the addressee no longer lived at the address, 5% reported that the addressee was now living in a nursing home or other assisted living facility, and the remaining 51% checked "other." Most of those who checked "other" reported that they were not interested in completing surveys or did not think that the survey applied very much to them because they did not take any medications or received their medications through the military. Initial frequency counts for the data revealed that the income variable exhibited a relatively high number of missing cases: 87 (12%) of the 700 surveys. To impute values for the missing cases, a logistic regression equation was developed based on the usable data. Then, the equation was used to predict whether a respondent with a missing annual income value should be coded as "less than $15,000" or "$15,000 or more." Table 1 presents comparisons between 1998, 2001, and 2015 for respondent demographics. Most of the variables differed between the survey years. To help control for these differences in the 3 respondent groups (1998, 2001, 2015) , multivariate tools were employed for analysis. It should be noted that findings for 2015 using the whole sample and the three 10%-random-samples were stable and yielded similar results for findings presented in Table 1 . Table 2 shows that in 2001, compared with 1998, the proportion of senior citizens with prescription insurance coverage did not change significantly (71% vs. 68%, respectively, chi-square P > 0.050). However, there was a significant increase in 2015, with 91% of respondents reporting prescription drug insurance coverage (P < 0.001). Table 2 also shows that the proportion of respondents who reported financial hardship rose from 19% in 1998 to 31% in 2001 and to 36% in 2015 (P < 0.001). It should be noted that findings using the three 10%-random-samples were stable and yielded similar results. Figure 1 summarizes the proportion of respondents who reported financial hardship from purchasing medications by year of survey (1999, 2001, 2015) and by prescription drug insurance coverage status (have prescription drug coverage, than $15,000 per year (in 2015, the threshold was $20,000). For respondents with prescription drug coverage, those who reported financial hardship used an average of 4.9 prescriptions daily compared with respondents who did not report financial hardship who used 3.7 prescriptions daily (P < 0.001).
Respondent Demographics
Prescription Drug Insurance
Financial Hardship from Purchasing Medications
■■ Discussion
After implementation of Medicare Part D and the ACA in 2010, the proportion of senior citizens without prescription drug coverage fell to 9% in 2015. However, the proportion of senior citizens reporting financial hardship from purchasing medications rose to 36% in 2015. In that year, 49% without prescription drug coverage reported financial hardship and 35% with prescription drug coverage reported financial hardship. The results also showed that lower-income seniors and higher users of prescription drugs continued being hit especially hard with the burden of drug costs. Insured persons were feeling the burden of drug costs as well, especially high users of prescription drugs. One explanation for the burden among insured persons is the increases in cost sharing experienced by insured persons. [23] [24] [25] Copayments, coinsurance, deductibles, tiered formularies, and prior authorization tools have been used to reduce moral hazard (people with insurance coverage will use more-or more expensive-therapies than those without coverage) of prescription drug insurance by causing patients to realize the true cost of medications through their higher out-of-pocket expenses. However, increasing patient cost sharing also is associated with declines in medication adherence with resultant poorer health outcomes. 26 Many insurers have long had tiered formularies that offer low cost sharing for generic drugs and higher cost sharing for purchasing medications in increasing proportions in 1998, 2001, and 2015 (12%, 22%, and 35%, respectively). Table 3 presents logistic regression results for the likelihood of experiencing financial hardship due to purchasing medications. The best-fitting model based on goodness-of-fit and parsimony of interpretation included the variables year, prescription drug use, income, and insurance coverage for prescription drugs. Controlling for year, prescription drug use, and income, logistic regression analysis showed that respondents without any prescription insurance coverage were about 3 times more likely to report financial hardship compared with those with coverage. When data from each survey year were analyzed in this manner, respondents without any prescription drug insurance coverage were 5 times more likely in both 1998 and 2001 and 2 times more likely in 2015 to report financial hardship compared with those with coverage. Logistic regression findings using the three 10%-random-samples were stable and consistent with the overall findings presented in Table 3 (complete findings for the 10%-random-samples are available from the corresponding author).
For the subset of respondents with prescription drug insurance coverage, the following variables were associated with financial hardship: year, number of prescriptions used daily, and income ( sources such as telephone directories and drivers license databases. However, by the time we mailed our surveys, it is likely that some members of our sample were deceased, physically or mentally no longer able to complete the survey, no longer at the address, or moved to a long-term-care or assisted living facility. We estimated that about half of nonresponders fit these categories based on results from individuals who provided reasons a sample member was not able to complete the whole survey (see Results). Based on feedback from sample members, it appears that the other half of the nonresponders had other reasons for not completing the survey such as (a) having no interest in completing surveys, (b) thinking that the survey did not apply to them because they did not take any medications, or (c) thinking that the survey did not apply to them because they received their medications through the military. In 2015, an online survey approach used a commercial panel survey company and respondents may not have been representative of the whole U.S. senior citizen population. To overcome this limitation, response patterns were monitored and compared against established quotas and screening information for this particular study that included geographic location, age, and sex distributions. During data collection, sampling and survey invitations were adjusted in order to meet the desired respondent characteristics so that they matched the study population in terms of geographic location, age, and sex. Even so, sampling and selection bias are limitations that still need to be considered for this study.
■■ Conclusions
The proportion of senior citizens without prescription coverage was 9% in 2015, a decrease from 29% in 2001 and 32% in 1998. The proportion of senior citizens reporting financial hardship from medication purchases was 36% in 2015, a rise from 31% in 2001 and 19% in 1998. For those without prescription drug coverage, 34%, 55%, and 49% reported financial hardship in 1998, 2001, and 2015, respectively. For those with drug coverage, 12%, 22%, and 35% reported financial hardship in 1998, 2001, and 2015, respectively.
After implementation of Medicare Part D and the ACA, the proportion of seniors without prescription drug coverage decreased. However, self-reported financial hardship from purchasing medications increased. Senior citizens with prescription drug insurance may be experiencing financial hardship from the ever-changing mix of drugs used by senior citizens and from the increasing out-of-pocket costs for insurance premiums, cost sharing, and full-cost obligation for some medications.
brand-name drugs. However, the practice has expanded in recent years, with insurers adding "specialty tiers" that have very high cost sharing, often through coinsurance (a percentage of the total cost) instead of a copayment (a fixed dollar amount). 27 Specialty-tier drugs may offer life-saving treatment to some of the sickest and most vulnerable patients. Yet the price tag for these treatments can be staggering, with patients owing thousands of dollars each month in coinsurance bills. 27 Regardless of insurance status, drug costs continue to be a financial burden for many seniors, especially for high users of prescription drugs.
In light of these findings, there may be opportunities for pharmacists to continue to work with senior citizens to help them (a) select insurance that meets their needs, (b) use the insurance that maximizes value to them, and (c) find medication assistance when burdened. As pharmacists work with patients to improve medication use, they find several reasons for nonadherence, including the following:
• Directions are not understood • Patient prefers to not take drug • Patient forgets to take drug • Drug product is too expensive • Patient cannot swallow/administer drug • Drug product is not available An important part of comprehensive medication management relates to the financial hardship that can be experienced from purchasing medications.
Limitations
The results and our interpretation of them should be tempered by the limitations of the study. The results are based on respondents' self-reports, a method that raises a concern for insurance information as well as prescription drug use. 28 A single question was used to measure financial hardship and was categorized as "yes" or "no." While serving as an indicator for financial hardship, this measure did not capture the intricacies of the construct.
Other limitations relate to sampling and selection bias. For example, nonresponders to health surveys may be older and in poorer health 29 or, in terms of drug use, may use more medications. 30, 31 Thus, our findings may underestimate drug use for the senior citizen population.
Conversely, we found evidence in our study that individuals who did not use any medications decided not to participate because they thought that the survey did not apply to them. Also, the sampling frame and mailing addresses for the 1998 and 2001 surveys were obtained from a commercial mailing list company. Its database is updated constantly from public
